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$EVWUDFW
,Q9LHWQDPGHVSLWHWKHUHPDUNDEOHDFKLHYHPHQWLQSRYHUW\DOOHYLDWLRQKLJKSRYHUW\UDWHVDUHVWLOO
SUHVHQW LQ PRXQWDLQRXV UHJLRQV ZKHUH  RI PLQRULW\ HWKQLF JURXS PHPEHUV OLYH (WKQLF
PLQRULWLHV DFFRXQW IRU RQO\  RI WKH HQWLUH SRSXODWLRQ EXW WKH\ PDNH XS  RI WKH
LPSRYHULVKHGSRSXODWLRQ(WKQLFPLQRULWLHVKDYHDEVROXWHGLVDGYDQWDJHVLQDFFHVVWRIXQGDPHQWDO
HFRQRPLFHOHPHQWVPDUNHWLQIRUPDWLRQSURGXFWLYHODQGPRELOLW\HGXFDWLRQDORSSRUWXQLW\DQG
ILQDQFLDO RSSRUWXQLW\7KHPLFURFUHGLW IURP WKH9LHWQDP%DQN IRU 6RFLDO 3ROLFLHV 9%63 LV
FRQVLGHUHGDVRQHRIWKHNH\LQLWLDWLYHVWRLPSURYHWKHZHOIDUHRIWKHORZLQFRPHFODVVDQGHWKQLF
PLQRULW\LPSRYHULVKHGSHRSOHLQSDUWLFXODU7KLVVWXG\H[DPLQHVZKHWKHUWKHPLFURILQDQFHORDQ
IRUWKHORZLQFRPHFODVVIURP9%63UHGXFHVSRYHUW\LQWKHQRUWKHUQPRXQWDLQRXVDUHDZKHUH
PDQ\HWKQLFPLQRULWLHVOLYH$VWUDWLILHGUDQGRPVDPSOLQJWHFKQLTXHLVDSSOLHGWRDVDPSOHRI
KRXVHKROGV LQFOXGLQJ  ORDQ EHQHILFLDULHV DQG  FRQWURO KRXVHKROGV $PRQJ WKH 
KRXVHKROGVKRXVHKROGVDUHLQKDELWHGE\HWKQLFPLQRULWLHV3URSHQVLW\VFRUHPDWFKLQJ360
LVDSSOLHGWRHVWLPDWHWKHLPSDFWVDVDYHUDJHWUHDWPHQWHIIHFWVRQWKHWUHDWHGRIPLFURILQDQFH
ORDQVRQWRWDOFDVKLQFRPHSHUFDSLWDWRWDOH[SHQGLWXUHSHUFDSLWDIRRGH[SHQGLWXUHSHUFDSLWD
KHDOWK H[SHQGLWXUH SHU FDSLWD DQG HGXFDWLRQDO H[SHQGLWXUH SHU VWXGHQW $V DQ DOWHUQDWLYH
HVWLPDWLRQ PHWKRG UHJUHVVLRQDGMXVWHG PDWFKLQJ LV DGRSWHG WR FKHFN WKH UREXVWQHVV RI
HVWLPDWLRQV7KHUHVXOWVVKRZWKDWWKHLPSDFWVRIWKHPLFURILQDQFHORDQRQWRWDOH[SHQGLWXUHSHU
FDSLWDDQGHGXFDWLRQDOH[SHQGLWXUHSHUVWXGHQWDUHSRVLWLYHDQGUREXVWZKLFKVXSSRUWVWKHSRYHUW\
DOOHYLDWLRQHIIHFWVRIPLFURILQDQFLQJLQDUHDVSRSXODWHGE\HWKQLFPLQRULWLHVLQ9LHWQDP 

.H\ZRUGV0LFURILQDQFH(WKQLFPLQRULWLHV3URSHQVLW\VFRUHPDWFKLQJ
כ*UDGXDWH6FKRROIRU,QWHUQDWLRQDO'HYHORSPHQWDQG&RRSHUDWLRQ+LURVKLPD8QLYHUVLW\(PDLO
KDWKXEVF#JPDLOFRP 
*UDGXDWH6FKRROIRU,QWHUQDWLRQDO'HYHORSPHQWDQG&RRSHUDWLRQ+LURVKLPD8QLYHUVLW\(PDLO
GJRWR#KLURVKLPDXDFMS
 ,QWURGXFWLRQ
7KHVXFFHVVVWRU\RI*UDPHHQ%DQNLQ%DQJODGHVKKDVHQFRXUDJHGPDQ\GHYHORSLQJFRXQWULHVWR


SURPRWH PLFURILQDQFH DV D FKDQQHO IRU SURYLGLQJ VPDOO FUHGLWV WR WKH ORZLQFRPH FODVV
1HYHUWKHOHVVPLFURILQDQFHLVQRWDSDQDFHDIRUSRYHUW\$VPDQ\VWXGLHVKDYHVKRZQWKHHIILFDF\
RIPLFURILQDQFHGHSHQGVRQWKHFRQWH[WRISRYHUW\DQGWKHFKDUDFWHULVWLFVRIWKHWDUJHW 
8VLQJSDQHOGDWDIURP%DQJODGHVK.KDQGNHUILQGVDSRVLWLYHLPSDFWRIPLFURFUHGLWRQ
SRYHUW\UHGXFWLRQDPRQJSRRUERUURZHUVHVSHFLDOO\IRUIHPDOHERUURZHUV,PDL$UXQDQG$QQLP
 DOVR ILQG D UHPDUNDEOH UROH RIPLFURILQDQFH RQ SRYHUW\ DOOHYLDWLRQ E\ XWLOL]LQJ FURVV
VHFWLRQDOGDWDIURPDQDWLRQDOKRXVHKROGVXUYH\LQRI,QGLDQKRXVHKROGV/L*DQDQG
+X E XVH ERWK SUHSURJUDP GDWD DQG SRVWSURJUDP GDWD WR LQYHVWLJDWH WKH LPSDFW RI D
PLFURFUHGLWSURJUDPLQ&KLQD7KH\ILQGDQLQFUHDVHLQDQQXDOLQFRPHDQGDQQXDOFRQVXPSWLRQ
RIERUURZHUV,QFRQWUDVWOLWWOHWRQRLQIOXHQFHRIPLFURILQDQFHLVIRXQGLQVRPHVWXGLHV&ROHPDQ
RQO\ILQGVVWDWLVWLFDOLPSDFWVRIDPLFURFUHGLWSURJUDPLQ7KDLODQGRQKRXVHKROGZHOIDUH
IRU FRPPLWWHH PHPEHUV ZKLOH LPSURYHPHQW LV QRQVLJQLILFDQW IRU UDQNDQGILOH PHPEHUV
%DQHUMHH'XIOR*OHQQHVWHUDQG.LQQDQDOVRLQGLFDWHWKDWKRXVHKROGFRQVXPSWLRQQHLWKHU
LQFUHDVHV LQ WKH VKRUW WHUP QRU LQ WKH ORQJHU WHUP E\ DSSO\LQJ D UDQGRPL]HG FRQWUROOHG WULDO
FRQGXFWHGLQ+\GHUDEDG,QGLDIURPWR5HGXFWLRQLQFRQVXPSWLRQDQGVDYLQJVDUH
REVHUYHG LQ$XJVEXUJ 'H+DDV +DUPJDUW DQG0HJKLU  +RZHYHU WR WKH EHVW RI RXU
NQRZOHGJHWKHVHUHVXOWVGLGQRWHOXFLGDWHWKHHHFWRIPLFURILQDQFHRQWKHHWKQLFPLQRULW\SRRU
ZKRKDYHDEVROXWHGLVDGYDQWDJHVLQDFFHVVLQJIXQGDPHQWDOHFRQRPLFHOHPHQWVVXFKDVPDUNHW
LQIRUPDWLRQSURGXFWLYHODQGPRELOLW\HGXFDWLRQDORSSRUWXQLW\DQGILQDQFLDORSSRUWXQLW\
7KHSXUSRVHRI WKLVSDSHU LV WRH[DPLQH WKH LPSDFWRIPLFURILQDQFHSURJUDPVRQ ORZLQFRPH
HWKQLFPLQRULWLHVLQ9LHWQDP$FFRUGLQJWR9LHWQDPHVH*HQHUDO6WDWLVWLFDO2IILFH*62UHSRUWV
WKHUHZDVDGUDPDWLFUHGXFWLRQLQWKHSRYHUW\UDWHIURPLQWRLQEXWKLJK
SRYHUW\UDWHVDUHVWLOOSUHVHQWLQXSODQGUHJLRQVLQFOXGLQJWKH1RUWKHUQUHJLRQDQGSDUWVRIWKH
&HQWUDO+LJKODQGZKHUHRIHWKQLFPLQRULWLHVOLYH(WKQLFPLQRULWLHVDFFRXQWIRURQO\
RI WKHSRSXODWLRQEXW WKH\PDNHXSRI WKH LPSRYHULVKHGSRSXODWLRQ ,QDGGLWLRQ WKHUH
H[LVWVDVXEVWDQWLDODQGZLGHQLQJJDSLQWKHSRYHUW\UDWHEHWZHHQWKH.LQKPDMRULW\DQGHWKQLF
PLQRULWLHV,IWKLVWUHQGFRQWLQXHVSRYHUW\ZLOOEHFRPHRYHUZKHOPLQJO\DQLVVXHRIHWKQLFLW\ 
7KHPLFURFUHGLWIURP9%63LVFRQVLGHUHGDVRQHRIWKHNH\LQLWLDWLYHVWRLPSURYHWKHZHOIDUHRI
ORZLQFRPHFODVVHVHVSHFLDOO\SRRUHWKQLFPLQRULWLHV,Q$XJXVWWKH9LHWQDP%DQNIRUWKH
3RRU 9%3 ZDV HVWDEOLVKHG DQG RSHUDWHG XQGHU WKH PDQDJHPHQW RI WKH 9LHWQDP %DQN IRU

 6HH:RUOG%DQN
 9LHWQDPKDVHWKQLFJURXSV7KH³.LQK´HWKQLFLVWKHODUJHVWJURXSDFFRXQWLQJIRU
SHUFHQWRIWKHSRSXODWLRQ6HHDOVR:RUOG%DQN
 ,QHWKQLFPLQRULWLHVPDGHXSRQO\SHUFHQWRISRRUKRXVHKROGVEXWWKLVSURSRUWLRQ
KDGLQFUHDVHGWRSHUFHQWDQGSHUFHQWLQDQGUHVSHFWLYHO\:RUOG%DQN
0RUHRYHUSRYHUW\JDSVEHWZHHQHWKQLFPLQRULWLHVDQGWKH.LQKHWKQLFPDMRULW\ZDVRQO\
IROGLQEXWWKLVKDGULVHQWRIROGE\:RUOG%DQN


$JULFXOWXUH DQG 5XUDO 'HYHORSPHQW 9%$5' 7KHUHDIWHU 9%63 ZDV HVWDEOLVKHG EDVHG RQ
UHVWUXFWXULQJ9%3LQWRDFKLHYHSRYHUW\DOOHYLDWLRQWDUJHWVDQGWRVHSDUDWHSROLF\FUHGLWIURP
FRPPHUFLDOFUHGLW9%63LVQRZWKHELJJHVWPLFURILQDQFHSURYLGHULQ9LHWQDPDVZHOODVWKHPRVW
FRPPRQ FUHGLW FKDQQHO IRU HWKQLFPLQRULWLHV7KHUH DUH IHZ HPSLULFDO VWXGLHV HYDOXDWLQJ WKH
LPSDFWRIPLFURILQDQFHSURJUDPVLQ9LHWQDPDQGILQDQFLQJHWKQLFPLQRULW\FRPPXQLW\PHPEHUV
7KXVWKLVSDSHUSURYLGHVQHZHPSLULFDOHYLGHQFHRIPLFURFUHGLWSURJUDPVIURP9%63IRUHWKQLF
PLQRULWLHV 
7KHSDSHULVRUJDQL]HGDVIROORZV6HFWLRQSUHVHQWVWKHVWXG\VLWHVDQGGDWDFROOHFWLRQ6HFWLRQ
H[SODLQVPHWKRGVIRUGDWDDQDO\VLV7KHUHVXOWVDUHSUHVHQWHGDQGGLVFXVVHGLQVHFWLRQDQG
VHFWLRQFRQFOXGHVWKHSDSHU  
 6WXG\VLWHVDQGGDWDFROOHFWLRQ
6WXG\VLWH
7KHKRXVHKROGVXUYH\ZDVFRQGXFWHGLQWZRFRPPXQHVQDPHO\7KDQK9DQFRPPXQHDQG0DL
/DSFRPPXQH&KR0RLGLVWULFW%DF.DQSURYLQFH LQ6HSWHPEHU%DF.DQSURYLQFH LV
ORFDWHGLQWKH1RUWKHUQPRXQWDLQRXVUHJLRQRI9LHWQDPNPIURP+DQRLFDSLWDOWRLWVFHQWHU
7KHWRWDOSURYLQFLDODUHDLVKDDQGWKHWRWDOSURYLQFLDOSRSXODWLRQLVSHRSOHLQ
 LQFOXGLQJVHYHQHWKQLFFRPPXQLWLHV%.(,3(WKQLFPLQRULWLHVDFFRXQWIRUPRUH
WKDQRIWKHSRSXODWLRQ%.(,37KHSRYHUW\UDWHLQ%DF.DQSURYLQFHZDVLQ
 FRPSDUHGZLWKRQO\  LQ WKH HQWLUH FRXQWU\7KLV SURYLQFH FRQVLVWV RI  FLW\ DQG 
GLVWULFWVZLWKDWRWDORIFRPPXQHV%.(,3 
7KHUHDUHWZRPDLQUHDVRQVIRUVHOHFWLQJ7KDQK9DQDQG0DL/DSFRPPXQHV)LUVWWKH\DUHOLVWHG
DVVSHFLDOO\GLVDGYDQWDJHGFRPPXQHVDFFRUGLQJWR'HFLVLRQ4Ĉ77JGDWHGE\
WKH3ULPH0LQLVWHU$VDUHVXOWDOOORFDOSHRSOHDUHHOLJLEOHWRERUURZPRQH\IURP9%636HFRQG
WKH WZR FRPPXQHV KDYH VLPLODU GHPRJUDSKLF DQG JHRJUDSKLF FKDUDFWHULVWLFV 7KHUHIRUH
SDUWLFLSDQWVDQGQRQSDUWLFLSDQWVPLJKWIDFHWKHVDPHHFRQRPLF LQFHQWLYHVWKDWFDQGULYHWKHLU
SDUWLFLSDWLRQGHFLVLRQ,QERWKFRPPXQHVIRUHVWODQGVFRYHUPRUHWKDQSHUFHQWRIWKHQDWXUDO
DUHDDQGKRXVHKROGVXVHDODUJHSDUWRIWKHPIRUWLPEHUSODQWDWLRQV5HJDUGLQJDJULFXOWXUHULFH
LVWKHPDLQFURSZLWKWZRKDUYHVWVSHU\HDUZKLOHPDLQFURSVLQFOXGHFRUQDQGFDVVDYD$VDUHVXOW
RI GHYHORSPHQWDO SURMHFWV EDQDQD FXOWLYDWLRQ LV YHU\ SRSXODU LQ ERWK FRPPXQHV /LYHVWRFN
KXVEDQGU\LVDOVRRQHRIWKHPDLQLQFRPHVRXUFHVLQWKLVDUHD+RXVHKROGVRIWHQUDLVHSLJVSRXOWU\
DQGEXIIDOR(WKQLFPLQRULWLHVPDNHXSPRUHWKDQRIWKHSRSXODWLRQ7KH\KDYHWKHLURZQ
ODQJXDJHV&XUUHQWO\\RXQJJHQHUDWLRQVFDQVSHDNERWKDFRPPRQODQJXDJHDQGWKHLUODQJXDJH
ZKLOHROGHUJHQHUDWLRQVFDQRIWHQRQO\VSHDNWKHLURZQODQJXDJH0RVWRIWKHGZHOOHUVLQWKHVWXG\
VLWHVLGHQWLI\WKHLUHWKQLFLW\DV³7D\´7KHLUWUDGLWLRQDOKRXVHLVWKH³6DQ´KRXVHPDGHIURPZRRG
DQGSDOPOHDYHV7KH\RIWHQGRQRWIROORZDQ\UHOLJLRQWKH\PDLQO\ZRUVKLSWKHLUDQFHVWRUV7KH


7HWKROLGD\DQGJKRVWIHVWLYDODUHWKHWZRELJJHVWIHVWLYDOVLQD\HDU(WKQLFPLQRULWLHVLQ7KDQK
9DQ DQG0DL/DS FRPPXQHV KDYH GLIILFXOWLHV DFFHVVLQJPDUNHW LQIRUPDWLRQ SURGXFWLYH ODQG
PRELOLW\HGXFDWLRQDORSSRUWXQLW\DQGILQDQFLDORSSRUWXQLW\ 
6DPSOHFROOHFWLRQ
,QWKLVVWXG\VHOHFWHGKRXVHKROGVZHUHGLYLGHGLQWRWZRJURXSVDWUHDWPHQWJURXSDQGDFRQWURO
JURXS 7KH WUHDWPHQW JURXS LQFOXGHG KRXVHKROGV ZKLFK KDG ERUURZHG IURP9%63 SURJUDP
0HDQZKLOH WKH FRQWURO JURXS FRQWDLQHG KRXVHKROGV WKDW KDG QHYHU WDNHQ D IRUPDO ORDQ IURP
9%63RUDQ\RWKHUPLFURILQDQFHLQVWLWXWLRQ 
$ VWUDWLILHG UDQGRP VDPSOLQJ WHFKQLTXHZDV DSSOLHG WR VDPSOH WKH KRXVHKROGV%DVHG RQ WKH
ERUURZHUOLVWV SURYLGHGE\FRPPXQHFRPPLWWHHRIILFHUVERUURZHUVDQGQRQERUURZHUV
ZHUHUDQGRPO\VHOHFWHG2YHUDOODWRWDORIKRXVHKROGVSDUWLFLSDWHGLQIDFHWRIDFHLQWHUYLHZV
XVLQJ VWUXFWXUHG TXHVWLRQQDLUHV$ WRWDO RI KRXVHKROGV RI WKH  LQWHUYLHZHGKRXVHKROGV
EHORQJHGWRHWKQLFPLQRULWLHV 
$PRQJLQGLFDWRUVIRUKRXVHKROGZHOIDUHKRXVHKROGLQFRPHDQGH[SHQGLWXUHDUHSRSXODUO\XVHG
+RZHYHUKRXVHKROGVDUHRIWHQUHOXFWDQWWRUHOLDEO\UHSRUWWKHLULQFRPHVRXUFHV0RUHRYHULWLV
FRPPRQWKDWUXUDOLQFRPHIOXFWXDWHVVXEVWDQWLDOO\IURP\HDUWR\HDUWKXVLWGRHVQRWDFFXUDWHO\
UHIOHFWWKHORQJWHUPHFRQRPLFVWDWXVRIWKHKRXVHKROG7KHUHIRUHWKLVVWXG\PDLQO\IRFXVHGRQ
H[SHQGLWXUHSHUVSHFWLYHZKLFKLVOHVVVHQVLWLYHWRWKHDERYHLVVXHV7KLVVWXG\QRWRQO\DQDO\]HG
WRWDODQQXDOKRXVHKROGH[SHQGLWXUHSHUFDSLWDLQGH[EXWDOVRGHFRPSRVHGLWVFRPSRQHQWVVXFKDV
IRRGH[SHQGLWXUHSHUFDSLWDHGXFDWLRQH[SHQGLWXUHSHUVWXGHQWDQGKHDOWKH[SHQGLWXUHSHUFDSLWD
7KLVUHVHDUFKDOVRXVHGDWRWDODQQXDOKRXVHKROGFDVKLQFRPHIURPVHOOLQJSURGXFWVWRWKHPDUNHW
6SHFLILFGHILQLWLRQVDQGGHVFULSWLYHVWDWLVWLFVRIHDFKRXWFRPHYDULDEOHDQGHDFKFRYDULDWHDUH
GHVFULEHGLQWKHDSSHQGL[
 0HWKRGRORJ\
3URSHQVLW\VFRUHPDWFKLQJ360LVDSSOLHGWRHVWLPDWHLPSDFWVDVDYHUDJHWUHDWPHQWHIIHFWVRQ
WKHWUHDWHG$77RIWKHPLFURILQDQFHORDQRQWRWDOFDVKLQFRPHSHUFDSLWDIRRGH[SHQGLWXUHSHU
FDSLWDKHDOWKH[SHQGLWXUHSHUFDSLWDHGXFDWLRQDOH[SHQGLWXUHSHUVWXGHQWDQGWRWDOH[SHQGLWXUH
SHU FDSLWD$V DQ DOWHUQDWLYH HVWLPDWLRQPHWKRG D UHJUHVVLRQDGMXVWHGPDWFKLQJ LV DGRSWHG WR
FKHFNWKHUREXVWQHVVRIHVWLPDWLRQV3URSHQVLW\VFRUHPDWFKLQJ
7KH360DSSURDFKFDQFDSWXUHGLIIHUHQWGLPHQVLRQDOFKDUDFWHULVWLFVRIHDFKKRXVHKROG LQWRD
VLQJOHLQGH[NQRZQDVWKHSURSHQVLW\VFRUHZKLFKLVGHILQHGDVWKHSUREDELOLW\RIDKRXVHKROG
EHFRPLQJDWUHDWHGKRXVHKROGJLYHQDVHWRIREVHUYDEOHFRYDULDWHV7KHQSRWHQWLDORXWFRPHVRI
WUHDWHGKRXVHKROGVDUHFRPSDUHGWRWKRVHRIFRQWUROKRXVHKROGVEDVHGRQWKHLUSURSHQVLW\VFRUHV

 7KLVOLVWLQFOXGHVQDPHRIERUURZHUVQDPHRIOHQGLQJJURXSPDWXULW\GDWHRIWKHLUORDQVWKH
SULQFLSDOGHEWEDODQFHVDQGWKHDPRXQWRIVDYLQJVLQ9%63


&RPSDUHG ZLWK VLPSOH UHJUHVVLRQ 360 KDV VRPH LPSRUWDQW FRQWULEXWLRQV ,W RQO\ FRPSDUHV
WUHDWHGKRXVHKROGVWRFRQWUROKRXVHKROGVZKRVHSURSHQVLW\VFRUHVDUHVLPLODU,QRWKHUZRUGVLI
WUHDWHGKRXVHKROGVDQGFRQWUROKRXVHKROGVDUHYHU\GLIIHUHQWWKH\ZLOOQRWEHPDWFKHGEXWWKH
UHJUHVVLRQVWLOOJLYHVUHVXOWV360GRHVQRWLPSRVHDQ\SDUWLFXODUIXQFWLRQDOIRUPRQWKHGDWD
WKXV KRPRJHQHRXV WUHDWPHQW HIIHFWV DQG KHWHURJHQHRXV WUHDWPHQW HIIHFWV RQ WKH WUHDWHG DUH
DFFRUGHG&KHPLQ+RZHYHU360LVRQO\EHQHILFLDOLIWKHGDWDVDWLVILHVWZRDVVXPSWLRQV
FRQGLWLRQDO LQGHSHQGHQFHDQGFRPPRQVXSSRUW 5RVHQEDXP	5XELQ7KHFRQGLWLRQDO
LQGHSHQGHQFHDVVXPSWLRQ&,$LVUHSUHVHQWHGDVIROORZV
  ଵܻ ǡ ଴ܻ  ٣ ܶȁ ܲሺܺሻ 
ଵܻ DQG ଴ܻ UHSUHVHQWSRWHQWLDORXWFRPHVRISDUWLFLSDQWVDQGQRQSDUWLFLSDQWVUHVSHFWLYHO\7KLV
DVVXPSWLRQLPSOLHVWKDWJLYHQDSURSHQVLW\VFRUH3;FDOFXODWHGE\DVHWRIREVHUYDEOHFRYDULDWHV
;ZKLFKDUHQRWDIIHFWHGE\WUHDWPHQW7DQGSRWHQWLDORXWFRPHV<DUHLQGHSHQGHQWRIWUHDWPHQW
DVVLJQPHQW7,QRWKHUZRUGVGHFLVLRQVRIKRXVHKROGVRQSDUWLFLSDWLQJLQDPLFURILQDQFHSURJUDP
LV HQWLUHO\ GHSHQGHQW RQ REVHUYHG IHDWXUHV RU XQREVHUYDEOH IHDWXUHV ZKLFK FDQQRW DIIHFW WKH
KRXVHKROG¶VGHFLVLRQ 
$FRPPRQVXSSRUWDVVXPSWLRQLVGHVFULEHGDVIROORZV
 Ͳ ൏ ܲሺܶ ൌ ͳȁܺሻ ൏ ͳǤ 
7KLVDVVXPSWLRQLPSOLHVWKDWKRXVHKROGVWKDWKDYHVDPHFKDUDFWHULVWLFVKDYHDSRVLWLYHSUREDELOLW\
RIEHLQJERWKSDUWLFLSDQWVDQGQRQSDUWLFLSDQWV
7KHUHDUHIRXUPDLQVWHSVXWLOL]HGLQWKLVVWXG\WRHVWLPDWHWKHLPSDFWRIWKHPLFURILQDQFHSURJUDP
DV$77VRQSRYHUW\UHGXFWLRQZLWK360SURSHQVLW\VFRUHHVWLPDWLRQLGHQWLI\LQJUHJLRQV
RIFRPPRQVXSSRUWDQGFKHFNLQJEDODQFLQJWHVW$77HVWLPDWLRQXVLQJIRXUW\SHVRIPDWFKLQJ
DQGFKHFNLQJPDWFKLQJTXDOLW\ 
3URSHQVLW\VFRUHHVWLPDWLRQ
,Q WKLV VWHS ZH ZLOO FDOFXODWH WKH SURSHQVLW\ VFRUH ZKLFK LV WKH SUREDELOLW\ RI D KRXVHKROG
EHFRPLQJDWUHDWHGKRXVHKROGJLYHQDVHWRIREVHUYDEOHFRYDULDWHV+HUHWKHGHSHQGHQWYDULDEOH
LV D ELQDU\ YDULDEOH SDUWLFLSDWLRQ RU QRQSDUWLFLSDWLRQ 7KHUHIRUH SURELW RU ORJLW PRGHOV DUH
SUHIHUDEOHWRWKHOLQHDUSUREDELOLW\PRGHO)XUWKHUPRUHWKHSURELWPRGHODQGORJLWPRGHOXVXDOO\
SURYLGHVLPLODUUHVXOWVZKHQHVWLPDWLQJWKHELQDU\RXWFRPH&DOLHQGR	.RSHLQLJ7KLV
VWXG\XWLOL]HVWKHSURELWPRGHOWRHVWLPDWHWKHSURSHQVLW\VFRUHZKLFKLVDGDSWHGIURPWKHZRUN
RI,PDL7KDQNRPDQG6DPXHO
 ܲሺ ௜ܶ ൌ ͳȁ ௜ܺሻ ൌ ߔሺߚ ௜ܺሻǤ 
௜ܶ  GHQRWHVDELQDU\YDULDEOH
௜ܶ ൌ ͳ LIDKRXVHKROGLVDPHPEHURI9%63 
௜ܶ ൌ Ͳ LIDKRXVHKROGLVDQRQPHPEHURI9%63RUDQRWKHUPLFURILQDQFHLQVWLWXWLRQ

 6HH&DOLHQGR	.RSHLQLJ


௜ܺ LVDYHFWRURIDKRXVHKROG¶VFKDUDFWHULVWLFV
ߔ UHSUHVHQWVWKHVWDQGDUGQRUPDOFXPXODWLYHGLVWULEXWLRQIXQFWLRQ
,GHQWLI\LQJUHJLRQRIFRPPRQVXSSRUWDQGFKHFNLQJEDODQFLQJWHVW
7R LGHQWLI\ WKH UDQJHRIFRPPRQVXSSRUWYLVXDODQDO\VLVEDVHG RQJUDSKLQJSURSHQVLW\ VFRUH
GLVWULEXWLRQ RI ERWK JURXSV LV WKH PRVW FRPPRQ PHWKRG 6RPH FRQWURO KRXVHKROGV ZKRVH
SURSHQVLW\VFRUHVDUHRXWVLGHWKHRYHUODSUHJLRQVKRXOGEHH[FOXGHG+RZHYHUZHVKRXOGFRQVLGHU
WKLVDVVXPSWLRQFDUHIXOO\EHFDXVHWKHUHVXOWVFDQEHELDVHGLIZHGURSPDQ\XQWUHDWHGREVHUYDWLRQV 
%DODQFLQJLQ360FDQEHGHILQHGDVIROORZV%HFNHU	,FKLQR
 ܶ ٣ ܺȁܲሺܺሻǤ 
7KH EDODQFLQJ FRQGLWLRQ LPSOLHV WKDW JLYHQ D SURSHQVLW\ VFRUH WUHDWPHQW 7 LV D UDQGRP
DVVLJQPHQW 
$77HVWLPDWLRQXVLQJIRXUW\SHVRIPDWFKLQJ
,I&,$DVVXPSWLRQFRPPRQVXSSRUWDQGEDODQFLQJWHVWVDUHVDWLVILHGWKHDYHUDJHWUHDWPHQWHIIHFW
RQWKHWUHDWHGFDQEHGHILQHGDVIROORZV+HFNPDQ,FKLPXUD	7RGG

ܣܶ ௉ܶௌெ ൌ 
ͳ
்ܰ ቎෍ ௜்ܻ௜א்
െ ෍߱ሺ݅ǡ ݆ሻ ௝ܻ஼
௝א஼
቏Ǥ

7DQG&DUH WKHWUHDWPHQWJURXSDQGFRQWUROJURXSUHVSHFWLYHO\ LDQG MDOVRGHQRWHWUHDWPHQW
KRXVHKROGDQGFRQWUROKRXVHKROGUHVSHFWLYHO\7KHUHIRUH ௜்ܻ DQG ௝ܻ஼ DUHSRWHQWLDORXWFRPHVRI
WUHDWPHQWKRXVHKROGLDQGSRWHQWLDORXWFRPHVRIFRQWUROKRXVHKROGM
்ܰ LVWKHQXPEHURIWUHDWPHQWKRXVHKROGVDQG ߱ሺ݅ǡ ݆ሻ LVWKHZHLJKWXVHGWRDJJUHJDWHSRWHQWLDO
RXWFRPHVRIPDWFKHGFRQWUROKRXVHKROGV 
7KHUH DUH IRXU SRSXODU PDWFKLQJPHWKRGV XVHG WR HVWLPDWH$77 QHDUHVWQHLJKERU PDWFKLQJ
FDOLSHUUDGLXVPDWFKLQJNHUQHOPDWFKLQJDQGVWUDWLILFDWLRQPDWFKLQJ7KLV VWXG\XWLOL]HG WKHVH
IRXUW\SHVRIPDWFKLQJPHWKRGVWRFRQILUPWKHUREXVWQHVVRI$77HVWLPDWLRQ 
&KHFNLQJPDWFKLQJTXDOLW\
:HFDQQRWFRQWURODOOFRYDULDWHVLQWKHSURELWPRGHODQG$77UHVXOWVRIWHQGHSHQGRQWKHVHWRI
FRYDULDWHV; VR LW LV QHFHVVDU\ WR DVVHVV WKHPDWFKLQJTXDOLW\7KHEDVLF LGHD LV WR FKHFN WKH
EDODQFH RI GLVWULEXWLRQ RI VHOHFWHG FRYDULDWHV LQ WKH 3URELWPRGHO LQ WKH WUHDWPHQW JURXS DQG
FRQWUROJURXSE\FRPSDULQJWKHVWDWXVEHIRUHDQGDIWHUPDWFKLQJ,QWKLVVWXG\LQGLFDWRUVVXFKDV
W7HVWVWDQGDUGL]HGELDVVWDQGDUGL]HGGLIIHUHQFHMRLQWVLJQLILFDQFHDQGSVHXGR5DUHXVHG 
x W7HVW 
7KHW7HVWLVDSSOLHGIRUHDFKVHOHFWHGFRYDULDWHLQWKHSURELWPRGHOLQRUGHUWRH[DPLQHZKHWKHU
WUHDWPHQWKRXVHKROGVDQGPDWFKHGFRQWUROKRXVHKROGVKDYHVLPLODUFKDUDFWHULVWLFVE\WHVWLQJWKH
GLIIHUHQFHLQFRYDULDWHPHDQVRIERWKJURXSV5RVHQEDXP	5XELQE%HIRUHPDWFKLQJ
VLJQLILFDQWGLIIHUHQFHVDUHDFFHSWDEOHEXWDIWHUPDWFKLQJVLJQLILFDQWGLIIHUHQFHVVKRXOGQRWH[LVW


&DOLHQGR	.RSHLQLJ 
x 6WDQGDUGL]HGELDVRUVWDQGDUGL]HGGLIIHUHQFH
)RUHDFKFRYDULDWHVWDQGDUGL]HGELDVLVGHILQHGDVWKHGLIIHUHQFHRIVDPSOHPHDQVLQWKHWUHDWHG
DQGQRQWUHDWHGIXOORUPDWFKHGVXEVDPSOHVDVDSHUFHQWDJHRIWKHVTXDUHURRWRIWKHDYHUDJHRI
WKHVDPSOHYDULDQFHVLQERWKWKHWUHDWHGDQGQRQWUHDWHGJURXSV5RVHQEDXP	5XELQE 
7KHVWDQGDUGL]HGELDVEHIRUHDQGDIWHUPDWFKLQJDUHZULWWHQDVIROORZV

ܵܤሺܾ݂݁݋ݎ݁ሻ ൌ ͳͲͲǤ ሺݔଵതതത െ ݔ଴ோതതതതതሻ
ට௦భమ ା௦బೃమଶ
ǡ


ܵܤሺ݂ܽݐ݁ݎሻ ൌ ͳͲͲǤ ሺݔଵതതത െ ݔ଴ெതതതതതሻ
ට௦భమ ା௦బೃమଶ
Ǥ

6%EHIRUHDQG6%DIWHUDUHWKHVWDQGDUGL]HGELDVEHIRUHDQGDIWHUPDWFKLQJ ݔଵതതത LVWKHVDPSOH
PHDQLQWKHWUHDWPHQWJURXS ݔ଴ோതതതതത DQG ݔ଴ெതതതതത DUHVDPSOHPHDQVLQWKHIXOOFRQWUROJURXSDQGWKH
PDWFKHGFRQWUROJURXSUHVSHFWLYHO\ ݏଵଶ LVWKHVDPSOHYDULDQFHLQWKHWUHDWPHQWJURXSDQG ݏ଴ோଶ  LV
WKHVDPSOHYDULDQFHLQWKHIXOOFRQWUROJURXS
$QDYHUDJHVWDQGDUGL]HGELDVFORVHWRLVSUHIHUUHGEHFDXVHLWLPSOLHVDVPDOOGLIIHUHQFHEHWZHHQ
WKHWUHDWPHQWJURXSDQGPDWFKHGFRQWUROJURXS 
x -RLQWVLJQLILFDQFHDQGSVHXGR5 
7KLVLQGLFDWRUFRPHVIURPWKHSURELWPRGHODQGLVXVHGWRHVWLPDWHSDUWLFLSDWLRQSUREDELOLW\RI
KRXVHKROGV ,W LQGLFDWHV KRZZHOO WKH VHOHFWHG FRYDULDWHV H[SODLQ WKHSDUWLFLSDWLRQ SUREDELOLW\
6LDQHVL-RLQWVLJQLILFDQFHDQGSVHXGR5LQGLFDWRUVVKRXOGEHORZHUDIWHUPDWFKLQJWKDQ
EHIRUHPDWFKLQJEHFDXVHWKHGLVWULEXWLRQRIVHOHFWHGFRYDULDWHVVKRXOGEHEDODQFHGLQWUHDWPHQW
DQGPDWFKHGFRQWUROJURXSVDIWHUWKHPDWFKLQJSURFHVV
5HJUHVVLRQDGMXVWHGPDWFKLQJ
$FFRUGLQJWR5XELQXVLQJUHJUHVVLRQDGMXVWHGPDWFKHGGDWDFDQJLYHXVWKHOHDVWELDVHG
HVWLPDWLRQ(LWKHU DVVRFLDWLRQEHWZHHQFRYDULDWHVDQG WUHDWPHQW DVVLJQPHQW FDQEH HOLPLQDWHG
HIIHFWLYHO\E\XVLQJ360RUZHXVHUHJUHVVLRQWRVXFFHVVIXOO\FRQWURO IRURWKHUFDXVHVRI WKH
RXWFRPH WKDW DUH FRUUHODWHG ZLWK WUHDWPHQW$IWHU WKH PDWFKLQJ SURFHGXUH ZH UXQ D VLPSOH
UHJUHVVLRQ RQ PDWFKHG VDPSOHV ZLWK DOO WKH VDPH FRYDULDWHV XVHG LQ PDWFKLQJ %HFDXVH WKH
UHJUHVVLRQDGMXVWHGPDWFKLQJDSSURDFKFDQEHRQO\DSSOLHGIRUPDWFKLQJZHRQO\XWLOL]HWKLV
DSSURDFKDIWHUQHDUHVWQHLJKERUPDWFKLQJDQGFDOLSHUPDWFKLQJ  
 5HVXOWVDQGGLVFXVVLRQ
5HVXOWVRI3URELWPRGHORQWKHGHWHUPLQDQWVRIDFFHVVWR9%63PLFURFUHGLW
7KHUHVXOWVRI WKH3URELWHVWLPDWLRQZDVSURYLGHGLQ7DEOH7KHKRXVHKROG¶VDFFHVVLELOLW\ WR


9%63PLFURFUHGLWZDV VLJQLILFDQWO\ H[SODLQHG E\ WKH DJH RI WKH KRXVHKROG KHDG $JHBKHDG
LQIRUPDOORDQV,QIRUPDOBORDQDQGFRPPXQHFKDUDFWHULVWLFV/RFDBGXP 
7KHQHJDWLYHVLJQLILFDQWVLJQRQDJHRIKRXVHKROGKHDGLQGLFDWHGWKDWSUREDELOLW\RISDUWLFLSDWLQJ
LQ9%63PLFURFUHGLWSURJUDPRIDQROGKRXVHKROGKHDGZDVORZHUWKDQWKDWRID\RXQJKRXVHKROG
KHDG EHFDXVH \RXQJ KRXVHKROG KHDGV ZHUH RIWHQ DFWLYH DQG WKH\ VHL]H RSSRUWXQLWLHV ZHOO
7KHUHIRUHWKH\KDGDKLJKHUGHPDQGIRUORDQVWKDQROGKRXVHKROGKHDGV%DR'XRQJDQG,]XPLGD
DOVRIRXQGDQHJDWLYHVLJQRIDJHKHDGZKHQWKH\HVWLPDWHGWKHGHWHUPLQDQWVRIERUURZLQJ
RIKRXVHKROGVLQ9LHWQDP7KHDFFHVVLELOLW\WRLQIRUPDOFUHGLWVRXUFHVPLJKWOHDGWRWKHUHGXFWLRQ
LQ SDUWLFLSDWLQJ LQ DPLFURFUHGLW SURJUDP EHFDXVH SRRU KRXVHKROGV WHQGHG WR XWLOL]H LQIRUPDO
FUHGLWV GXH WR ORZ WUDQVDFWLRQ FRVWV VLPSOH GRFXPHQWV UHTXLUHG DQG IOH[LEOH ORDQ FRQWUDFWV
9DHVVHQ7KXVWKHQHJDWLYHVLJQLILFDQWVLJQRQLQIRUPDO ORDQYDULDEOHVZDVVHHQ7KLV
UHVXOWZDVDOVRFRQVLVWHQWZLWK/L*DQ	+XD7KHHVWLPDWHGFRHIILFLHQWRIWKHFRPPXQH
GXPP\ZDVQHJDWLYHDQGVLJQLILFDQWZKLFKLPSOLHGWKDWSUREDELOLW\RISDUWLFLSDWLQJLQWKH9%63
PLFURFUHGLW SURJUDP RI KRXVHKROGV OLYLQJ LQ 7KDQK 9DQ FRPPXQH ZDV ORZHU WKDQ WKDW RI
KRXVHKROGVOLYLQJLQ0DL/DSFRPPXQH%HFDXVHWKHSRYHUW\UDWHLQWKH0DL/DSFRPPXQHZDV
KLJKHU WKDQ WKH SRYHUW\ UDWH LQ WKH7KDQK9DQ FRPPXQH WKH0DL /DS FRPPXQH KDG JUHDWHU
GHPDQGIRUORDQVE\SRRUSHRSOH7KLVILQGLQJUHIOHFWHGWKHWDUJHWRIPLFURFUHGLWSURJUDPVRQWKH
SRRUHUFRPPXQH
5HVXOWVRIPDWFKLQJHVWLPDWLRQ
7DEOHVKRZHGWKH$77HVWLPDWLRQUHVXOWVRIGLIIHUHQWPDWFKLQJDOJRULWKPVZKLFKZHUHQHDUHVW
QHLJKERUPDWFKLQJFDOLSHUPDWFKLQJZLWKLQNHUQHOPDWFKLQJDQGVWUDWLILFDWLRQPDWFKLQJ
)RUFDOLSHUPDWFKLQJREVHUYDWLRQVZHUHH[FOXGHGEHFDXVHWKH\ZHUHRXWVLGHRIWKHUDGLXVOHYHO
 
7KHSRVLWLYHDQGVLJQLILFDQWFRHIILFLHQWZDVVHHQLQWRWDOH[SHQGLWXUHSHUFDSLWDLQERWKWKHQHDUHVW
QHLJKERU PDWFKLQJ DQG FDOLSHU PDWFKLQJ 7KLV LQGLFDWHG WKDW WRWDO H[SHQGLWXUH SHU FDSLWD RI
PHPEHUKRXVHKROGVZKRREWDLQHGPLFURFUHGLWZDVKLJKHUWKDQWKDWRIQRQPHPEHUKRXVHKROGV
&XRQJDOVRIRXQGDSRVLWLYHDQGVLJQLILFDQWLPSDFWRI9%63RQH[SHQGLWXUHSHUFDSLWD
ZKHQXWLOL]LQJGDWDIURP9LHWQDP+RXVHKROG/LYLQJ6WDQGDUG6XUYH\V9+/667KHFKDQJHLQ
SHUFDSLWDFRQVXPSWLRQIRUGLIIHUHQWHWKQLFJURXSVLQ9LHWQDPIURPWRUHSRUWHGE\WKH
:RUOG %DQN  VKRZHG WKDW ERWK WKH PHGLDQ DQG GLVWULEXWLRQ RI H[SHQGLWXUH SHU FDSLWD
LPSURYHGIRUDOOHWKQLFJURXSV0LFURILQDQFLQJPLJKWFRQWULEXWHWRVRPHRIWKLVLPSURYHPHQW
7DEOH5HVXOWVRISURELWPRGHORQWKHGHWHUPLQDQWVRIDFFHVVWR9%63PLFURFUHGLW
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